Journal homepage: http://www.kcdcphrp.org Objectives: Misperception of weight status is a risk factor that affects psychological health. The aim of this study was to evaluate the association between weight misperception patterns and psychological distress among Iranian children and adolescents. Methods: This was a cross-sectional nationwide study where data was collected from 14,440 students, aged 7-18 years who participated in the national school-based surveillance program (CASPIAN-V). The students' weight perception and psychological distress were assessed by validated questionnaires. Weight misperception was classified as misperception of being either underweight or overweight with respect to actual weight. Results: The rate of weight misperception in all study participants was 59.1%. In groups with a perception of being underweight or overweight, the risks of worthlessness, being worried, experiencing aggression, insomnia, or depression, were significantly higher than groups with an accurate weight perception (p < 0.05). The risk of anxiety in girls of normal weight who perceived themselves as underweight, decreased by 57% compared to girls with an accurate weight perception (OR: 0.43; 95% CI, 0.28-0.66).
Introduction
There is a growing body of evidence to show that the stigma of obesity and lack of fitness has increased in recent years, alongside childhood and adolescent obesity [1] . It is not surprising that concerns about weight status and body dissatisfaction are common among children and adolescents [2, 3] . The prevalence of body dissatisfaction has been reported to be as high as 82% among Brazilian children (8-11 years) , and up to 40% in boys and 80% in girls in Australian adolescents (12- 18 years) [4, 5] . In Iran, body dissatisfaction has been reported in 51% of college students [6] and in another study, 75% of 10-18-year-old girls in the study population were observed to have body dissatisfaction [7] . body dissatisfaction and weight misperception are different to body perception. Since being fit is associated with being thin, a misperception of being overweight can lead to body dissatisfaction.
Misperception of the ideal body shape has negative physical and mental effects [8, 10, 11] . Little has been known about the relationship between weight misperception patterns and depressive symptoms. This study explored the relationship between distortion of weight misperception patterns and depressive symptoms in Korean adolescents. METHODS The subjects of this study were 109,373 middle school students who participated in the Korea Youth Risk Behavior Web-based Survey (KYRBWS). For example, children and adolescents who misperceived themselves as being overweight were less likely to drink milk or fruit juice, eat fruits and tended not to regularly consume breakfast and dinner [10, 12] . A study among Korean adolescents showed that an underestimation of actual weight was related to a high consumption of fast foods and unhealthy snacks [13] . Overall, individuals with weight misperception (especially girls), were more likely to choose unhealthy weight control methods [14] .
Previous studies have shown a significant association between weight misperception and psychological distress in students [15] [16] [17] . However, it seems that the nature of this association was dependent on both gender and actual weight status [15] . For instance, in a national survey of American students, overweight boys who misperceived themselves as normal, had more depression than boys with an accurate weight perception, and normal-weight girls who misperceived themselves as overweight, showed more symptoms of depression than girls with an accurate perception of their weight [18] . On the other hand, it is documented that overweight or underweight adolescents who misperceive their weight status as normal, would have a higher health-related quality of life than those with an accurate weight perception [19] .
To the best of our knowledge, few studies have focused on the association in individuals between the perception of being underweight or normal weight and psychological distress. Understanding weight misperception patterns among children and adolescents, and its association with psychiatric distress factors, may provide the basis for more effective health policies to support this age group in developing a positive mental status. The aim of the current study was to evaluate the association between body weight perception and weight misperception patterns with psychiatric distress, in a nationally representative sample of Iranian children and adolescents.
Materials and Methods
This cross-sectional nationwide study was conducted on 14,440 students, aged 7-18 years, as a part of the fifth survey of a national school-based surveillance program in Iran, entitled "Childhood and Adolescence Surveillance and Prevention of Adult Non-communicable Disease (CASPIAN-V)" study.
Students were selected by a multistage, stratified, cluster sampling method from urban and rural areas across the country [20] .
Measurement
To collect data, a questionnaire obtained from the World Health Organization-Global School Student Health Survey was translated into Persian. The validity and reliability of the questionnaire had been previously confirmed [20] . This questionnaire was comprised of several components including demographic data (age, gender, and living area), lifestyle questions (socioeconomic status, physical activity, and screen time), academic performance, self-perceived health, and psychiatric distress which were assessed by the relevant questions below.
1. Depression: During the past 12 months, did you ever feel sad or hopeless? (Responses were "yes / no"). 
Worry

Anthropometrics measurement
Anthropometrics indices were measured by a trained healthcare team using standardized protocols. Weight (with light clothing) and height (without shoes) were measured on flat ground to the nearest 0.1 kg, and 0.1 cm respectively [21] .
Body mass index (BMI) was calculated by dividing weight (kg) by height squared (m 2 ). The WHO growth charts were used to categorize BMI [22] . In addition BMI Z-scores were calculated using the LMS (The λ-median-coefficient of variation)method [23, 24] . 
Socioeconomic status
Self-perception of body weight
Self-perception of body weight was obtained by asking, "What do you think about your body type?" The student's responses varied from very thin to very fat, and were classified as underweight (very thin-thin), normal weight, and excess weight (fat-very fat) groups.
Weight misperception pattern
By comparing actual body weight status (based on BMI) with self-perception of weight, weight misperceptions were classified as underweight (perceived weight status as less than the actual BMI category status) and overweight (perceived weight status as more than actual BMI category status).
Students who correctly estimated their body weight status were considered as the "accurate weight perceived group."
To analyze the relationship between the various patterns of weight misperceptions and psychiatric distress, misperceptions of underweight were classified into 3 categories including "normal weight students who perceived themselves as underweight," "excess weight students who perceived themselves as normal weight," and "excess weight students who perceived themselves as underweight." Misperceptions of being overweight were classified into "normal weight students who perceived themselves as having excess weight," "underweight students who perceived themselves as a normal weight," and "underweight students who perceived themselves as having excess weight."
Statistical analysis
Data was expressed as mean (95% CI) for continuous variables, and as a percent (95% CI) for categorical variables.
The Student t test and Chi-square test were used to compare demographic characteristics between gender categories. The association between psychiatric distress with BMI, body weight perception, and weight misperception pattern, were assessed by multivariate logistic regression. All models were adjusted for living area, age, socioeconomic status, school performance, and self-perceived health. Data were analyzed using the SPSS statistical package 18.0 (SPSS Inc., Chicago, IL, USA) for windows. When p < 0.05 the result was considered statistically significant.
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Results
There was a total of 14,440 students, aged 7-18 years who were part of the CASPIAN-V study. There were 14,274 students included in the study population for analysis (the participant rate was 99%). Overall, 50.6% of the study population were boys, and 71.4% of the study population were from urban areas. The mean age of students was 12.28 (± 3.16) years. The participant's demographic characteristics and body weight perception status according to gender are shown in Table 1 . The rate of accurate and excess weight perception was significantly higher in girls than in boys (p < 0.05).
Overall agreement between self-perception of weight and actual weight status was 40.9%. In addition, the rates of underestimation and overestimation by all participants were 30 .8%, and 28.4%, respectively ( Table 1 ). The prevalence of weight misperception pattern is presented in Figure 1 . The frequency of underestimation was higher in boys (31.8%) than girls (29.7%).
The prevalence of psychiatric distress according to gender is shown in more likely to experience worthlessness, be worried, show aggression, have insomnia, or depression than students with normal weight perception, in both genders (p < 0.05).
All students (regardless of gender), who perceived themselves as underweight (56%) were less likely to experience anxiety than students who perceived themselves as normal and [OR in girl: 4.45 (3.40-5.82)], was significantly higher than students with a normal weight perception (p < 0.05). Table 3 , the actual weight status of the students was not associated with the experience of psychological distress, and there were no statistically significant differences between underweight or overweight students compared with their normal weight peers (p > 0.05). Table 4 shows the association between body weight misperception pattern and psychiatric distress, according to gender (patterns of weight misperception were shown as "actual weight-perception of weight"). The risk of worry and depression in boys who perceived themselves as underweight while having a normal weight, was significantly higher than in boys with an accurate weight perception (OR: 1.41; 95% CI, 1.23-1.65 and OR: 1.25; 95% CI, 1.02-1.53 respectively).
As shown in
Boys who had excess weight and perceived themselves as underweight, were 46% less likely to experience aggression than all other groups of boys. The risk of depression in normal weight boys who perceived themselves as having excess weight, increased by 24% compared with the boys who correctly perceived their weight (OR: 1.24; 95% CI, 1.02-1.51; Table 4 ).
Girls who perceived themselves as underweight whilst being a normal weight, were 38% more likely to experience worthlessness than girls who perceived themselves as the correct weight. The risk of anxiety in girls who perceived themselves as underweight whilst being of normal weight, decreased by 57% compared with girls who perceived themselves as the correct weight (OR: 0.43; 95% CI, 0.28-0.66; Table 4 ).
All students who perceived themselves as having excess weight whilst being a normal weight or underweight, were more likely to exhibit psychiatric distress than students who perceived their weight accurately (p < 0.05). The risk of psychiatric distress in girls and boys who perceived themselves as normal weight but were either underweight or had excess weight, was significantly lower than students who accurately predicted their weight (p < 0.05; Table 4 ).
Discussion
In the present study, a negative self-perception of body weight as expressed by perceived excess weight or underweight status, was statistically significantly associated with psychiatric distress in both genders. Students who perceived themselves as underweight or had excess weight were more likely to experience psychiatric distress than their peers who perceived themselves as having a normal weight.
However, this association was not statistically significant between actual weight status and psychiatric distress. These finding were similar to previous studies [26] [27] [28] [29] . In addition, a study on Chinese adolescents reported that perceived weight status (overweight or underweight) not actual weight status, was associated with psychological disorder in both genders [9] . The Korean Youth Risk Behavior Web-based Survey showed that girls who perceived themselves as underweight or overweight, as well as boys who perceived themselves as underweight, were at a higher risk of depression [30] . Selfperception of weight depends on subjective appraisement of reality, although it may not always reflect reality, i.e. actual weight, and would indirectly reflect the ideal body shape [26, 31] . Moreover, psychiatric distress is stimulated by inaccurate perceptions of oneself, others, and the environment [26] . It is reasonable that weight perception in this current study had a stronger association with psychiatric distress than actual weight status.
In this study, the association of weight perception with psychiatric distress was not different between genders and this is in line with previous studies [17, 26] . However, this finding differs from studies that reported the moderator role for gender in this association [28, 32] . This difference might be related to the effects of cultural disparity between the populations studied.
In this study it was observed that 59.1% of students misperceived their body weight. Prevalence of weight misperception has large variations between different studies.
In the survey on Korean children and adolescents, 49.3% of students misperceived their weight [33] . Weight misperception rate was 46% among American students and 45.0% in 6 different
Central-Eastern European countries [34, 35] . Differences between individual characteristics, cultural, and ethical issues may account for the discrepancies in the findings.
Consistent with other studies [28, 34, 36] , the perception of being underweight was more common in boys than in girls.
This may be because of the popularity of a muscular male physique for boys as seen in society and in the media and online, as well as their tendency to want to be big and strong.
In this study, regardless of actual weight status, both genders had a misperception of excess weight, which was statistically significantly associated with a higher risk of psychiatric distress similar to previous studies [16, 27, 36] . Moreover, a large sample study in 122,180 school students using the Minnesota Student Survey, reported that students who misperceived themselves as overweight had the highest prevalence of mental distress [15] . Being overweight or obese is not viewed favorably, and the social stigma of being overweight has increased in recent years [27, 37, 38] . Therefore, children and adolescents who have recognized that their weight status had deviated from the social ideal of being thin, in turn have experienced psychological problems. Misperceptions of being overweight and its association with psychological distress, could have clinical consequences such as eating disorders including anorexia nervosa, harmful ways of weight loss (purging, laxative use), and unhealthy dietary habits [27, 39, 40] .
According to the findings in this current study, for both genders the risk of feeling worried and depressed were significantly higher in those students who perceived themselves as underweight whilst being a normal weight.
In a nationwide survey on the health behaviors of Korean adolescents (12-18 years), a similar finding has been reported, but only in boys [10] . It may be because boys expected to have a muscular body and any deviation from this ideal led them to feelings of depression [28, 30] . One possible explanation for differences between the findings of the current study in Iran and the Korean survey is that the perception of being underweight, despite actually being a normal weight, may be an expression of body dissatisfaction that would lead to lack of self-confidence as well as feelings of depression.
The current study showed that students of both genders with the perception of being underweight but having excess weight, was associated with a low risk of aggression and anxiety. In previous studies, the emotional problems associated with a misperception of being underweight have received less attention than the problems of being overweight [10, 41] .
It has also been reported that underweight students who perceived themselves as a normal weight, experienced a healthier psychological status than their peers [8] .
In this current study, girls with excess weight who for Children and Adolescents, which showed the association between perception of normal weight and protective mental health factors [42] . This association might lead to better mental health status, even in those with a higher actual weight status [42] . Indeed, perception of being a normal weight and having body satisfaction, seem to be more important than the actual weight status in affecting psychological health [8] .
The findings of this current study indicate a link between an incorrect perception about body weight status and negative psychological status among children and adolescents in Iran. Although a protective effect was observed for some psychological factors in students who misperceived themselves as a normal weight, weight control policies such as obesity prevention, rely on recognition of actual weight status. In addition, previous studies have reported that misperception about weight status can impact health-related factors including dietary and physical activity patterns during childhood [11, 12, 14] . Public health policies targeting psychological distress may need to promote healthy attitudes towards body weight perception and self-acceptance, along with actual weight status.
The main limitation of this study was its cross-sectional design, which does not allow causality to be determined.
Moreover, self-reported data on psychiatric distress are subject to recall bias. The study strengths include its novelty in the region and the large nationally representative sample of children and adolescents studied.
Conclusion
Weight misperception, rather than actual weight status is related to psychological distress. Students who perceived their body to have deviated from the societal ideal, were more likely to experience psychological problems compared with those who had an accurate weight perception. Whilst lower risk of experiencing depression, anxiety, and aggression was documented in students who perceived themselves as being of normal weight, regardless of their actual weight status. Intervention programs need to encourage children and adolescents to know what accurate and perceived body weight is, and hence protect their psychological health.
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